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(57) Abstract: A fuel cell separator capable 
of miniaturizing fuel cell devices and reduc- 
ing variations in the amount of air supplied to 
a power generation cell. Wing fans (13) are 
disposed in the openings (14) in flow channels 
(12) to serve as oxidizing -fluid supply means, 
and arc independently driven to supply air to 
the respective flow channels (12). A separator 
(10) directly has the swing fans (13) in a sep- 
arator main body (11). As compared with the 
case of proving the swing fans (13) separately 
from a fuel cell main body comprising the sep- 
arator (10), it is possible to reduce restrictions 
on the layout of the fuel cell main body and of 
various devices for stably generating power by 
the fuel cell main body, and to miniaturize fuel 
cell devices. 
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5 ^m^^m 

10 mmmmmm:sLz^m'S'i^-mmmizmr^o 

mmmm\t. m^ityi^m:^^.^?^^^ y-)v<Dtia^mMmi^t^m.iz^ 

^n^^m(Dm^mitm^i^^mm.^\:^m\zKjt-^^^^hiz^r)^m 

TVi^o mmmmm\z\t. mm^m^T^rcii>iz^m.'^mm-^n. m-:^ 
(Dmmmmmiz\t. mnmi^fj^^^-^n^o mnmrn-^mmT^m^iz 

^^zmmmmm-vityK-fy^^m-^n^o mnnmommi^^^^tmrnm 

Jl • mU^^i^JL^tU EA (Membrane arid Electr 

ode Assembly) i:ii?f^nTfeD, ^ (DmMnm • mmw."^ 
#: ^ ^ #: T ^ V i «.-fe: A 1/ - T ^ ^ -e ?^ $ n § ^ m -k ; P ^ ¥ ® 65 

25 iz^^^z.tT:^mmm(Dmmmm.-fym^-^n. ^\^^\tmm-t^^fv 
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TVi^ffi. ^^mmmzyxy^Afs:^\z-o\,^x%mm<ti)^mw-^nx^ k> . 

m^S-lXPDA (P e r s o n a 1 Digital Assista 

n t) fs.E(Dm^mm.^m^'^n^mn,ufsiE\zz)\,^x^i^^mf)mn^ti 
10 TVi§, ^o:>^oumMnm\z^\^x\-xm^(om.t!^'i^'^'ux\i!it!-r^ 

$ff K ^ ^ ^ ff t> n T V i ^ „ 

\z^-r^'t/'%v-^\z\-x. mmmmm\zmmom^m:^mmPf^^m'r 

KiThh,xmmmnm\z^mt^o m^mui^^^mt. mxu^nv- 
^(Dn^h-^ti^^mmti%<i^t\zm^-^nr:im^^-^n. muw>i)^ 
^m^^•^nt:l^%i)mi\:.mm.w^^^^p^xmm^tlx^:}5<omu^i^^iE> 
20 ^m,±:)V(D^mzm-m-^ti^o t^it. m.w^(Dmi\:mmiif^^^'^it)'^'^nv 
(Dmm\z^'ofc^-:b\^\zw.WL^i^'^n. mMmmmo:>^^m\z^j}m 
^<mmtr#i^-r^ ;ii:'bT#'5. mtmm^m^^mz^m.^^^t^ 
mz\t. %m^L)V(Dmm\z^'DX^Wf^n^^%m^y r y\z^x^~^ 

25 ?^^o:>m,ti^^^-^^:^f^}sb\z%%^(i:>^m.^}v^m.m\yt^7.'^ V c>w^ 
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^fe. ^mm^mmomm-^&mizum-^nrc^mi^^mm-r^rcLisb 
\zmnmm:$^i^^mmm^mmiz^m.-^'&xmm-r^m\zh. mmmm 

10 x^^D$-&^MH<hfcco. mmmm^i^x^^-r^m^^z^-D-cmm 

^ ^m.mi^yT>(D^^b^t^m^ii<Dmx\tmK)m'r^mm 

n^nmtsmtmmi^mm^izm^-^n^^m.miz{-i^-D^^t±v. m 
15 pj^mm:^mz^^mnf)^^mvxnt)ntj:\^^m'^h$>^o y.^y 
!7mm^m^r^^^m±:)vmx^m.mm&\z\t^'o^f)t^\:>rzm\zu. 
wM(Dmm±)i'rz\-fm.m\zmmi^m-^mr-r^^m^tiim^-r^m^% 

20 i^i)mwt-^n^m'f'mm<Dfi^m^ti!}^'psmtf3i^tmzm<tmmi^^i!^m 

\zmm-^rL^m^\:.mmi^(Dm^mo:)\tib-o^^iS:,mr^ z. tii^x^^^m 
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^i^m^i^^t. ±/'^u-^:^mzmu^nxm^t,mmi^mf^m\zwtitM 

t4^\z. mnmmmm\zmm-^ri^^mmm<Du^ h<Di^mm 

10 u—^^i^-fy^&mnT^mnmt-^n. mamo^pfsiK hh—:^\zmm 
•^nrzmitmmi^mm^!^f)m<tmmi$^mmm\z^\,^xm<tmm^^m 
ws-^it^^it^ii^mt-r^o ^(D^^f3imnnmm±/'^u-:$^\z^tnt. 
mnmm^i^<D^m^ iE>Fimizm<[:mmi^^-^ d ^^ti^^tt^x^^o a. 
mtmrni^^^m^^xm^m^i^^-^^mm-^^^ :ziiif}^x^^o 

mmt±/'%u-i$^:^mzm^M^-^n. m^mmi^mm^mf)mn^\z 
^n^timm-^tix^mitmmi$immm\zi3\,-f^m<tm^i^<Dmwi^m, 
^L-xno z.t^'^mt'T^o ^(D^orj:mmmmm±/'^u-^iz^n 
^mitmmi^mi^^\zMT^mitmmi^(D^mm<o\t^z:>^^m.m 

^izmm^xmn-r^-momihrnmi^mt^omo^iz^m'^tix-' 
m<DmtMmi^mfi^mmzn^hxm<tmmi$i(Dis^W}^ffo ^t^wm. 
25 t-r^. ^(D^^r^mnmmm±Au-^\z^niit. m^tmm^mm^ 
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mt. m.itmuw^m.Wi-^^^fc}sb\zmwi-^ri^y y^y ^ >^mm 

ii.^itmmwm^^^mz^n\ts m.^mm.i^f^^^mz-\'^ni\:,mm.w•^ 
«iS5^-r^ ^tf)^-(!^^ii^\z. mihmmw-m^^^^n^mit-r ^ z.t^ 

z.(D^oumnnm.m'^nu—^\z^\^^x\-t. mwimt. mnn^^ 
10 )vyx^^^ii^f0WLt.-r^. z.<o^o-fs.mmmz^nu. m.^mmw- 
^^^^^^ fhmit-t ^ z. hifix^ ^ hmzmfhnimwimti'T:-\'^miitm 

^Tz. z.<D^z>:f3immmmm±/^u-i^\z^\,^xUs. mmmt. 
t^m-^^^mv^tyitrc/^-CEjuymm^mT^^h^^WLtT^o ^ 
15 (D^ot^mmuiz^nu. mihm^i^mm^^^^hm<fr^^t7f)ix^ 
^t^\zmm.^umWit!\zm^-^rLir\z^^m^i^mm^^^mmir^ 

Z.ttAX^^o 

•^6\z^rc. z(D^-otsimMmmmt/'^V"-i^\zii\^^xi^. mwimt. 
mmmm^omtii^^^m-^^^i^m^n^/'^'i^j.vymm^m-r^z.t^ 
20 nwLtT^o zKD^'^tjifs^wjmz^tiit. m<tmmi^m^^mt:^hm^[: 
•r^ z. tf)tx^ ^ t^izmn,^ysimwjtj\zm^-^nnzmitmmit^m 

:^mM\zf)^-^^^mnmm^'tAu—i^\z^\^x^t. m\:.m^i$^m^^^ 

25 ^\z^n\-i. m^^m^(Dm^m.'^^Wi\zn}fy:bzhf)^x%^. 
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# ^ ^ ^4 -fe A 1/ - iS' #: % « t ^ -r ^ ® 5 J: 5 J- -k / ^ 1/ - ^ 2^ 

5 mmm^/'^u-i^'izji^nit. ^/^u-^^^^ibi^mi^tmr^mizm-D 
Tmff^'Drcm^t'^n:bWt<mi^i^mmm(Dm±mz-'m\zm<hmm,i^ 

^mmiz:fy^f)^^mnmmmm\^. mmi^iimvx^mi^tmm.m\zm 
M^^±/-^u-^:^^tmmmz^^mmi^^mm^^r^i^iz±/^i — 
10 ^^i^\zm^-^n^m:^tmm<$^^m^ii±:/'^u~^:$ii^},zmm^tixm 
<\:>m^i^mmmizmi\:mmi^^mm'r^mtmmi^mm^mL^^-r^ 
mmmmm±/^u-!$^iz^r)^mi^^i^^i2^/oxmm'^rL^mm±)\^^ 
mmvxf3:^mmmm:$^i^^m-r^mnmmmmx;^'ox. m^tmm'($i 

15 t^-':^\zm^-^nrcmtmmi^m^^mii^^mitmm^mm^\z 
^ti^nmiLhxwtitmm^^m^'r^:ih\z^y)^^m-ii)Vi!)t^m^ 
fr^z.t^wwLtir^o ^<D^^f3immmmmm\z^tnt. x^y^m 

^^^T^mnnm:^i^<D^mm±ji'<Dmm^mjz^t>'^xmmizmt 

20 ^^m\zf}^-A^^m^}t^mmm\t. ^mi^^imvx%mi^tnm.m\zm 
m-r^^/^u-^^^t^mmzm^tm^i^^mmt^r^ib\z±;^u- 
^:^^\z^0^-^n^m<\:mm.i^m^^t-\Lnu-^:$ii^\zmm^nxm. 
^tmrni^m^^izmtmrni^^mf^-r^m^tmrni^m^^^t^mr^ 
B^nmm±/'^U'-i$^ t^m^tt:mvxrii^i^^<Dmmmm:$i't^7!}^^ 

25 n^nmmmm.(Dmm<D^m\zmm-^n. m^tmm^mm^m7f)m\^^\z 

niLVxm^tmmi^m^^^izmitmmi^^^m-r^z.t\z^r)^mmm 
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5 

10 -So 

^2 A07i;M^2 c0«. :^^m\zii^i3-^^mMmmm'^/'^u-^ <D-- -y 
m^<DA-Ammmm. m2cm\xn^2Am^<DB-Bm^m^-r:^ > 

^SJOiPjIg&^TiPjtETSD. ^3A0fi¥®EI> ^3Bia«l^^3A 

m^(DA-AmmMm. ms cm\-i.mfBs Am^<DB-Bmmmmx$> 

•5. 

20 MOiilifi^zi^T^iitaTabO. 0 4 Aglti^ppgi^^ 04B0«|^04A 
^tfioA-All^mST^^c 

0 5 m\t. :$^mm\z^^^^^mnmmm^/'^u-^izmm-^n^mitm 

mem^t. :^^miz-fy^f}^^mmmmmmizmwt^n^mm^<D-m(D 
25 m^^^^^mmx^^o 
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^j^'^izmm-^nTmmtJv^m^t^^ mmi^<Dmmmm\zmm-^ti 
^^nmmm'\i:/^u-^\z}tm^i^izm^tmmi^tvx<Dmm^mm'r 

10 ^rzi^(D^^i)tm^'^n. ^m^)U(D^^i!)^6m:m^^ts^mtm^iz 
mm-^ti^o $e>fc, ^ni^<Dmnmmiz\tyi^m:^xx\t>^i$^ y-jv(D 

mm^ffvo ^mmizf)^f}^^mnmmm^/'^u—'$'\tm<tmm^^±m 

(Dmm\zmmr^rcib(Dmitmmi^mm^^^mL. mm^tji^LKit 

\^wtitmmi^m^^m^mm'r^^izf3i<^mmnmm:^mz^m^n 

^■f. m, 1 p^m^w.4:Bm^m^.vt^f}^ibif^m\zi}^f}^^mPtm^m 
•^nu-^ <DM,wm\z'D\,^'T:mm\zm,m'r^. mia07!;s^4b 
20 m\tmPcnmm'^nv-'$^om^it^m^mz^vrz,m'r^^^o 
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mw.mi^\<zwu^m^'v$>io . ■\mu—^:$ii^i i(Dm:^mizB^xm 
z^o^^iz^n^enmn-r^mn^i 4, is^mv. mn^i4^ifr 

10 m-^nTmnmm:^mz^^mm^rf^m\zm^'r^mt:nm-r^r^& 

mwjy7>i s^twtitmmi^mfi^^^iivxm^i 2oMPgi5i 4\z 
■^n^enm^-^nx^^^i zizn^vx^^^m^T^o mmy7> 

15 1 2\z^m.^mi^-r^^L:^^x^^h(Dx$>nu-mmtj:^ 

wmtvxu^mnmm:$^i^hm\zmwjyT>i s ^mn^m^izji.^ 
X. mnmm^i^:sLummmmmm:!^i^iz^^mm^^^\^xn^rc^ 

^ d 1 J'^ , 

25 i§»J7 T > 1 3 ^i»S£l2§ 1 2 {C^m^#^l&T^®?{bffl§S£#:#fc$^¥^T$) 
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mn^m^^'^^mm-r^m^izit-^xmmmmmm^^hmifr^ ^ t 
10 f}i-^mtu^o ^(^\z. ±'i&vrcm<tmmi^mm^m\z^m^rL-r. ^ 

MEMS (Micro Electro Mechanical Sy 

stem) t^i^tl^/bmcDv'/'^-r X(D-m^n'¥-^^tVX(Dmmi^}^^ 

15 ^':>r^^—(DmwLn^'^yy°^mn^\zmm-r^^^\z^Dmnmmmm 

^9^1 2\z^vxmm\zmm-^nr:imw}yT>i s\t. ^.nu-^ i 
0 twi\zmnmmmm\zMWf$nrc^m.mmy r >\zj^r)-'mhx±x 
om^i 2iz^m.^m^T^m^\zit^x^m^ 1 2iznvxmm-^n 
20 ^^^m^mm\zmmT^ctt)^x^^o ^-ox. 

\zm^-^nrzma^ i 4 (D^mo:>m\^^\zmm-r^^m.^mm(D\tB'D^ 

BiBgi«. mi AW\<DA-A^^mmmx:^^o 1 ou. 

25 e^zsmm^i 7 x^mi^iimvxmMmm:$ii^f^ri^mm±)v^m 
jsKT^o i^^i 2\tm^mmxm^^i Q\z^r)mx^n. m^i2(D 
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T> 1 3 tiigpgu 1 4m\zmm-^rL^o .t-px. -feAw— > 1 0 tmm 
mz^y)^m±)u^m^iyr^m^x%^m-^)v-fy^^mmy T > 1 3 
10 m-r^c t-^^f3:i^^o ^^x. ^"m-tJv^mmvxT.^ y i^mm^mm.-r 

< . '^^mm<D7.^ y i/mm^t^fsi-fy^ibx^ yi^izmmvxi^^rc^m. 
mmy 7 y'^^.<tr.iiifix^^(Dxmmn.^i^w-<Drhm^\z%ifi:!b. 

20 CHIfi. ^ 1 AiaOB -Bi^iT®iaT'^'5, i§i&:7T>l 3«. 

25 g^fcti^n^p 
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t^/^U-^ 2 0\t. ^^*'^»$ii^;^je)®mg§2 2 a, 2 2 b §11 
^Wr^St^lcP^g-T'SSVitcP^-r ^ 2-S>0^S§2 2 aS.tX2 2 b® 

5 -en^*n<Ddgj^oggp§i5 2 4 a, 2 4 bici§»i:7T>'2 3 j&^saig$n. 

m2Amit. ±/^U-^ 2 0 2 1 J^JBj^^ tlfeMi^ 

2 2 a, 2 2b ^EgtriMdi e»^J^¥®0Tab§o -feA I^ — :$^2^#: 2 1 

^ 1 1 cm^m^miyf3:-d^^mmvr:ijz^izwtm'^mmi^ 

10 IC^^-rSi^feO^!^ 2 2 a. 2 2 b/?>^^^n^^tL^m?^^!£$nTVi^o 
:*M©-fe:.Al/ — 2 1 tdtl-^toiirT 4 ^iPCD^^j^ 2 2 a. 2 2 b 
^t^^tlT^O. PSf^ 2 2^(^)?t^2 2a, 22b(Olin^24a. 2 
4 bJi^^gP2 6 lCj;OP!iTe>n, ^n^HCDmn^ 2 4 a , 2 4 b 

\tmitmm^mfi^^mtvx<DmW]y r > 2 3 y^^^^i^ 22 a. 2 2h\z 

t"^liP^24a, 24b, 25a, 2 5 b ^r^f ^ » P^-T ^dSi^ 2 
2 a(D— ::&(D||Pg|5 2 4 a«. 2 2 aT?^aoraPgP2 4 a 
20 Tif»i>^5'>2 3 J:oT#^^^$n^^^:;&t^^^2 2 a Jc-^tl^ni^tt 
^n^o ^fe, ^S§2 2 a(D{tii:^C0^g|3JCj*2O(D^g&2 2 a>?>^'SiJ^ t 
•^nV-'^-h-^i^mul.t:imu^2 5 aSrJ^^L, |gpg|5 2 5 a;&ie»^n 

t\.^7.^ V ^m^^^r^mmm.fk:i^w>^m\z^%m^^m(Dy 7 >^w. 

25 ^bT^M«:-^bT^^t;i#t|^-r^±l'a-(C^^T> f?! P giJ 2 4 a , 2 
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m2Bmits ll2A0©A— Ai^gifSglTib'S), -fe/tl^ — i§720«. 
— i57 2^#:2 1 (Di|ii^|pltc^{^oX^I^2 2 a a:^S§2 2 b t^SV> 
10 {C|5iT^^^gi5 2 6 . PSt'T*3i.h$tl^MPg|52 4 a. 2 4 b 
-r§^i^22a. 2 2 b^fiiT^5^^^2 8 a, 2 8 b > S.C/-fe/t 
3'*:#:2 1 CC>^g|5t§gj^2 2 a, 2 2b ^mx^mm'^2 7 ^Wf So, 
mW}yr>2 3\tmo^2 4eL, 2 4 b©jS®tC^^gB2 9 ^^0- 

15 m^U2 6, 2 8 a, 2 8 b:S:Z^^fiiIiii^2 7 

irA^-iJ^ 2 0 D%«-fe;U^«fiKTSI^tC?;^^gB2 

6. 2 8 a, 2 8 h:sLzsmmm2 7 <D±mitmmi^tmT^^t\z^y} 

nm.&dmm^^fSi-^tl^o :^m(D±AU~-^ 2 0 (:::feViT«i^j^2 2 a, 

20 ^^^%m#tc#^^t- So jg«j>'T>2 3«, mm-r^m^2 2 a, 2 

2 b fCOViT*ffia:$nSMPg|5 2 4 a, 2 4 b © §B □ i|is S. tK^ $ ^^ ^ 
.kD/h^ Vi-y--rXt$nSi^JC+^Jc^^2 2 a, 2 2 bid^m^ffc 

:i^miZ±/^U'-i^:$ii^2 1 tCft^S£gS*«'&t5-&T4 0?^ltK$nT?5iggS 2 2 
25 a, 2 2 b ^^n-^^n-lat UTSib:? T > 2 3 ;^?^^@B^$nTViS/i>^ 
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t e:^^T^l9E$n^. iSWj:7 T >2 3 m@Pg|52 4 a. 24bOj£® 
JcH^$nTsigl^2 2 a, 2 2blcEI^. C»^^<&i?g^(;:#^T 

10 :^m<Dt/^u-^ 2 o\,^s mi Amnmmi cm^zm^vrc^/^u- 
^10 \z)A:.^xmm-^n^mwiy r y 2 3 <DWi^m.mmzii^vxm^t 

iif)^mm^ t^\zmwjy 7 > 2 3 ^i^i&-r^i^®mi&«:^j-^^jp(5ij^^ 
15 bTj^^^ti;^ 2 2 2 a . 2 2 h ^—m.tvx^ti^nmmy 

T>2 3d^6g^$nTVi-5 3&t, -©i§i&:7T>2 3tc:J;D^fCj&t^j^$ 

ti^mm<Dm.^^t>i§:\tmi^T^ 2-0(0^^^2 2 a:^umm2 2 h\zm 
^'^n'rm^-r^mw(Dm(D^^^~u^vxm,^(Dm.mzmmy 7 > 

20 §0 

^\^xfs.^mm%mi^^t.mzm^m,m.'^m.\z-^m.'^^y T y-^rn-^^ 
^^\z)^^x. m^m,mi^^^umPtm,m-^mz^^%m,-^^%\^x^ 
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S » :7 T > o ^ ^ ^ (D ic J: 0 M 6) -r 1 T # § is?) -t / 1 1/ - ^ ffi 

\^^^z.hizj^y). mmmm:^i^<D^^if}^i^^m.^m^izm.o&tszLt-fy^ 
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